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THE TECHNIC staff is once more complete.One place on the local department is always
left vacant each year until the beginning of the
winter term when a member of the Freshman
class is elected to that position. At the last meet-
ing of the staff, Mr. Witherspoon was chosen to
represent his class on THE TECHNIC, and we feel
confident that he will meet success in the work
he assumes. He is of course to note the over-
turning and displacement of every stone on the
campus and to allow no saying however dull to
pass out of his off ear without careful considera-
tion. We trust that everyone, and especially
those of the Freshman class will feel free to con-
fide in him in all matters of news and interest,
in order that his work as local editor may become
as easy as possible.
,,ROSE gets Field Day... Such was the tele-gram received late in the afternoon of
January 15th, the day of the meeting of the In-
diana Inter-collegiate Athletic Association at
Indianapolis. It was a hard and long fought
battle between Rose and Earlharn, Purdue being
practically out of the fight, and at the last it was
only decided by a toss.
The news that Rose had obtained the Field
Day for this year was received with much enthu-
siasm by Rose men, and they now feel confident
of winning back the pennant which was lost to
Purdue last year. That was the first time since
Rose has been a member of the Association that
she has been obliged to take a back seat when the
time came for awarding the pennant and medals.
Nearly all the students are fully conseious of
the amount of work which this places upon our
Athletic Association, and it is only by the
united efforts of the entire school that we may
succeed at the meeting in the spring. An account
of the proceedings of the recent meeting is given
in another column.
THOUGHTS of theses are uppermost in theminds of the Seniors at present, and no
doubt will continue so until the novelty wears off
from constant contact with them. When it was
learned that all the time for thesis work would
come at the close of the year, many of the Seniors
conveniently put off thinking of their subjects
for a time, so that when Dr. Mees announced that
all theses must be decided upon by Saturday, Jan-
uary 16, surprise ran to a premium.
The choice of subject varies greatly with the
individual. The man, for instance, who is given
much to mathematics, wants a subject in which
he can revel in the working out of equations and
formulte. He, of an inquisitive nature, gen-
erally chooses a subject full of experiment, and
sometimes arrives at few conclusions. Then there
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is always the inventive genius who has a pet
scheme to work out, and the man with a "pull,"
who wishes to make use of it whether it is ap-
propriate or not. He who takes up pure design
often tires of his work, while the lazy man is
never satisfied with what he has. Many cases of
misfit occur in relation of subject to man which
are only discovered too late to be adjusted.
THE Indiana College Press Association whichhas for members editors of the leading col-
lege papers of the state, holds its next annual
meeting Friday, February 19th, at Lafayette.
The meetings heretofore, have been held at In-
dianapolis at the time the Oratorical Contest
takes place. The Indiana Inter-collegiate Ath-
letic Association also meets at that time. Last
year the date of the Oratorical Contest was
changed from March to the third Friday in Jan-
uary. The time of the I. C. P. A. meetings were
then changed to the third week in February and
it was decided to have them at the various col-
leges at which the Association is represented. It
goes to Purdue this year and a successful meeting
is looked forward to.
The program arranged for next month is as fol-
lows:
Difficulties Met with in the Business Depart-
ment of a College Paper and How to Sur-
mount Them Purdue Exponent.
Scope and Purpose of the Editorial Depart-
ment Earlhamite.
How to Build up the Interest of the Student
in the College Paper Butler Collegian.
The Best Policy to be Pursued in Selecting
Editors for the College Paper 
 Wabash.
How to Increase the Interest in the Literary
Contributions 
 
_Indiana Student.
What Relation do the College Papers of the
State Bear to One Another 
 Rose Technic.
The Standard of the Literary Department
that should be Expected in a College
Paper DePauw Weekly.
The Future of the Association . . .  Purdue Exponent.
N previous years members of the Athletic Asso-
ciation paid their dues for the winter term
with no hopes of getting anything for their money.
Gymnasium work in the basement was impossi-
ble, and the season prohibited the use of any ap-
paratus out of doors. Truly, it seemed an act of
pure charity to contribute to the treasury of an
association which practically did not exist. But
this year it is different. The new gymnasium,
with its modern apparatus, furnishes everything
necessary for systematic class work and individual
practice, so that no student may advance the ex-
cuse heretofore given, when asked to pay his win-
ter dues, that he received no returns for his money.
There are still some half-hearted fellows in the
school who do not support the association in any
respect, and the less said about them the better.
Then there are some who do not contribute be-
cause they are unable to financially. These men
are few, and their reason is to be respected; but
they are to be distinguished from those who will
not pay because they must use all of their allow-
ance for other and selfish purposes. Seventy-five
cents a term, when figured down to five cents a
week, seems absurdly small, and there is not one
of this class who could not afford the trifling
amount if he would only give up five cents worth
of individual pleasure in the course of seven
days. Next, there is the individual who never
uses any apparatus and sneers when you suggest
that patriotic duty demands the payment of his
dues. We can dismiss him without a second
thought. But the man whom the director dreads
most, is the one who never pays his dues, but who
is so little as to cheerfully use the association
property whenever he is so inclined. This is a
hopeless case, for he is incorrigible. Prompt pay-
ment of dues is essential to the successful and
continued maintainance of that organization which
is the backbone of the student body. Next to a
general patriotic and athletic spirit, the prime
movers, comes money as an important factor, and
money the association must have. Pay your dues
and make the directors happy.
T IS with deepest regret that we read of the
I death of Dr. Francis A. Walker, late Presi-
dent of the Massachusetts Institute of Technolo-
gy, at Boston. He has been President of the In-
stitute mentioned for the last twelve or fourteen
years and has done a great work there in build-
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ing up the Institute and making it what it is.
He has paid a great deal of attention to architec-
ture, and as a result the course there is now one
of the strongest and highest to be found.
Dr. Walker was not only an engineer but one
of the greatest thinkers on economics that this
country has produced. His views were strongly
in favor of bi-metallism, and he was soon to go
to Europe to make an attempt to secure inter-
national bi-metallism.
The problem of designing the best possible
power plant under certain given conditions is not
simply a scientific question as to the relative effi-
ciencies of competing machines, nor, on the other
hand, is it altogether a matter of first cost of the
machines. These are factors in the problem, but
not the only ones. The effect of local conditions
is often so great that a type of power plant which
has proven itself economical in one instance may
be distinctly uneconomical in another place, and
under different circumstances. The mistake is
not infrequently made of selecting a certain type
of machinery because it is the fad and is supposed
to represent the most advanced practice.
For instance, when alternating current dynamos
were first introduced it was sometimes proposed
to use them for lighting single buildings or a
group of buildings situated Close to the power
house. Similarly, in the early days of electric
lighting there was a universal tendency toward
the adoption of high-speed engines without much
regard to their durability and economy as com-
pared with other engines. Unfortunately, the
buyer has too often accepted the gratuitous advice
of the sales agent of a manufacturing company
instead of consulting a competent and disinter-
ested engineer.
MANY times have our Alumni been favoredby having mention made in various scien-
tific journals of the articles they write for the
columns of THE TECHNIC. Sometimes only im-
portant parts are spoken of and discussed, while
articles are often given in full. Notice is called
to the Digest column in the Electrical World of
December 5, '96, in which "Some Suggestions
for Laboratory Experiments" by Speed, '94, ap-
peared in full.
The problem of the most economical power
plant depends upon a large number of conditions
which vary greatly in different localities. It is
proposed, in what follows, to discuss briefly the
influence of some of these conditions upon the
selection of a suitable power plant.
The problem may, in a general way, be stated
to be, to find the smallest annual cost of the
power required, taking everything into considera-
tion.
As between different classes of prime movers,
the choice may lie between the water-wheel
(where water power is available), and the steam
engine. It is not at all improbable that in the
near future the gas engine may also be ranked as
a prime mover for large pou era, in which case
a choice can be made from among three possible
classes. At the present time, however, the choice
lies between the steam engine, the water-wheel
and a combination plant using both steam and
water power.
The first cost of water power includes the cost
of acquiring the water rights, the cost of real
estate, of dams, of raceways, of water-wheels, and
of that portion of the power house which is de-
voted to the water-wheels. The annual cost of
the water power is then found to be the interest
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on the total investment, plus a proper allowance
for annual repairs and depreciation, plus the cost
of insurance, supplies and attendance.
The first cost of steam power includes the cost
of the engine, boilers and piping, of engine foun-
dation, of boiler settings and chimney, and of
that portion of the power house and real estate
devoted to the engines and boilers, including the
coal shed and coal handling machinery. The an-
nual cost of the steam power i.ncludes the interest
upon the total investment, an annual allowance
for repairs and depreciation, insurance, the cost
of coal, water, oil and waste, and the wages of the
firemen and engineers.
It sometimes happens that a water power will
furnish sufficient power during nine months of
the year, but that during the remaining three
months it is inadequate to the demand. In
such a case it may prove economical to add a
steam plant to be used only when needed. The
total annual cost of the power in this case is
readily found by adding together the annual cost
of the water power and the annual cost of the
steam power, including only so much of the coal,
oil, attendance, etc., as is required during the
time that the engine is being operated. It is
evident that the combined steam and water-power
plant is less economical that the water-power
plant alone. It may, however, be more econom-
ical than an entire steam plant in some cases.
Having decided upon a water-power plant, the
choice of the type of water-wheel to be used de-
pends largely upon the character of the water
power; i. e., whether there is a low fall with a
large body of water, or a high fall with a small
body of water. With the former a turbine would
ordinarily be used, while with the latter a reac-
tion wheel of the Pelton type is most suitable.
As between different wheels of the same type, the
question is almost entirely one of efficiency of
the wheel. The cost of the wheel itself is so
small in proportion to the cost of the whole plant
that variations in the price of the wheel will have
but 'little effect upon the interest charges.
With the steam engine the question is much
more complicated. The choice of an engine de-
pends very largely upon the conditions under
which it is desired to develop the required power.
One of the important considerations is that of
floor space required. In large cities where every
foot of floor space has rental value, this ikalways
an important and often a controlling considera-
tion. It has led to the adoption of high speed
engines, and, where electrical power is requited,
to the direct-connected engine and dynamo.
Where floor space is not a considerable factor, it
will probably be found that a slow speed engine
with belted connection will give 'greater economy
and will cost less for depreciation and repairs.
A second factor in the selection of an engine is
the cost of fuel. In general a more efficient en-
gine involves a greater first cost and greater an-
nual charges for interest and depreciation. It is
evident, then, that the annual saving in the cost
of coal must be greater than the increase in the
interest and depreciation charges, if a more effi-
cient engine is to be a more economical one to
operate.
A third factor, and one closely related to the
cost of coal, is the number of hours an engine is
in use during the year. Take two engines of the
same power and located in the same city. One
engine is in use ten hours a day, for three hun-
dred days in the year, while the other engine is
used continuously, twenty-four hours a day for
365 days in the year. If the c9a1 consumption
of each engine is 600 pounds per hour, and coal
costs $1.25 per ton, then the coal bills will be
$1,125 and $3,285 respectively. Suppose that for
an additional cost of $2,000 an engine can be pur-
chased which will save twenty per cent. of the
coal.' In the first cage the annual saving in coal
will be $225, which is 11.25 per cent. upon $2,000..
In the second case the annual saving will be
$657, which is 32.85 per cent. upon $2,000. If
fifteen per cent, be a proper allowance for interest,
depreciation and repairs, it will be economical to
expend the additional $2,000 in the second case,
but not in the first.
Again, consider two engines of the same power
and in use for the same number of hours during
the year, but at different places. Let the cost of
•
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coal in one place be $1.25 per ton, and in the
other $2.00 per ton. Let the annual coal con-
sumption be 900 tons per year, and the additional
cost of a more efficient engine which will save
twenty per cent. of the coal be $2,000. The an-
nual savings will then be $225 and $360 respec-
tively or 11.25 per cent, and eighteen per cent.
upson $2,000. Consequently in one case it will be
economical to buy the more expensive engine,
and in the other case it will not.
The power factor also has an important bearing
upon this problem. If the engine has a variable
load it is necessary to know approximately how
the load varies, and also how the efficiency of the
engine varies under different loads. The less
economical engine at full load may prove the
more economical with a varying load. For in-
stance, in the driving of street railway generators,
it is more economical to provide an engine which
gives the best efficiency with the average load
rather than one which is most efficient at the
maximum load. This requirement has led to the
development of a class of engines which are strong
enough to develop, at a reduced efficiency, much
more than their rated or economical power.
The effect of a more efficient engine in reducing
the cost of the boilers is a matter which does not
always receive the attention it merits. The dif-
ferent classes of engines have approximately the
following steam consumption per indicated horse
power, per hour: High speed, single cylinder,
non-condensing, 30 pounds; Corliss, single cylin-
der, non-condensing, 26 pounds; compound, non-
condensing, 20 to 22 pounds; compound, con-
densing, 16 to 18 pounds; triple expansion, con-
densing, 12 to 14 pounds. It is evident From
these figures that if a 500 horse-power engine of
the high speed, single cylinder, non-condensing
type, requires 500 horse-power of boilers, a com-
pound condensing engine of the same power would
require only 285 horse-power of boilers, and a
triple expansion engine would require but 220
horse-power of boilers. Similarly a smaller chim-
ney, smaller boiler house, less labor in handling
the coal and ashes, are all to be credited to the
more efficient engine.
It is to be observed that all of the most efficient
engines are condensing engines. Formerly the
use of condensing engines was limited to places
where there was an abundant supply of condens-
ing water. At the present time, by the use of
cooling towers, the same water is used over and
over, and condensing engines may be used in any
locality.
One of the" most important economies is in the
use of exhaust steam for heating buildings. It
requires only about four per cent. more heat to
make steam of 125 pounds pressure than it does
to make steam of five pounds pressure. Conse-
quently, if steam is required for heating purposes
it is more economical to generate high pressure
steam and use the exhaust for heating than to use
a very efficient condensing engine for the power
and to generate low pressure steam separately for
heating. In this connection it is necessary to
take account of the number of months during the
year when it is necessary to heat the buildings.
Suppose, for example, that the exhaust steam
from a 200 horse-power engine is used for heating
a building during five months of the year. Allow
twenty-eight pounds of steam per horse-power,
per hour, and let the cost of making 1,000 pounds
of steam be eight cents. If the engine is in use
250 hours a month the cost of fuel will be $22.40
for the five months during which the exhaust
steam is used for heating, and $784 for the seven
months during which the exhaust steam is not
used for heating, making a total for the year of
$806.40.
On the other hand, suppose that a compound
condensing engine using seventeen pounds of
steam per horse-power per hour is used under the
same conditions. The cost of fuel will then be
$68 per month, or $816 dollars per year.
If the heating be required during seven months
of the year, the cost of fuel for the non-condens-
ing engine will be $31.36 during the seven months
of heating, and $560 during the five months
when there is no heating, making a total for the
year of $591.36.
If all of the exhaust steam is not used, as may
be the case in moderate weather, the saving is
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only upon such part as is used, and the calcula-
tion must be modified accordingly.
Account must also be taken of the greater cost
of the compound engine by adding to the cost of
fuel the excess of the annual allowance for inter-
est and depreciation in the case of the compound
engine above that for the simple engine.
Other questions arise in the designing of an
economical power plant, such as the use of ex-
haust steam heaters, pipe covering and coal hand-
ling machinery, which depend upon the local
conditions under which the plant is operated.
The cost of fuel, the time during which power is
to be supplied, the value of floor space, the cost of
labor, may all enter into the problem of determin-
ing whether it is actually economical to use these
devices in any given case. Any or all of them
may have proven economical in other cases and
the testimonials produced may be genuine and
truthful. Yet their value in a particular case is
to be determined only by taking account of all
the conditions. Enough has been said to show
that the selection of the most economical power
plant is not always a simple matter, and that a
competent engineer may often save many times
the cost of his services.
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Several dry goods boxes, fastened together, and
set upon wheels, to which was attached a threshing
machine engine, stood before a low, well con-
structed building in the historic old town of Wit-
tenberg, Prussia. The building was the railway
depot, and the engine and dry-goods boxes con-
stituted what the Germans call a railway train.
With a telescope valise in one hand and a fourth-
class ticket in the other, I ran the gauntlet of some
half dozen officials and finally reached my coach.
I had ridden with the nobility in the luxuriously
furnished private apartment of a first-class coach,
with liveried, obliging, tip-loving servants at beck
and call; with the wealthy merchants and profes-
sional men in the second-class, upon upholstered
seat, with servants, but without privacy; and
lastly, with the better class of laborers, and small
shop-keepers in the third class, upon a plain hard
board, with my overcoat for a cushion. This time
I had decided to try once the fourth-class, and
mingle with the day-laborers, market women and
servant-girls, and see how the common people
traveled. Thus it was that I found myself wedged
in among market baskets, boxes, bundles and
bales, with the prospect of a three hours' ride,
perched upon one end of my valise. The journey
was not as tedious, however, as one mght imagine,
for the study of the people around me, together
with their lively conversation, kept me from
thinking of my own unusual situation, and before
I was aware of it, I had reached my destination,
the city of Leipzig.
I will not weary you with a lengthy descrip-
tion of this historic old city, so famous for its
university, its book-trade, its battle-fields, its great
fairs and other things too numerous to mention.
Leipzig is a truly cosmopolitan city of about 410,-
000 inhabitants, mostly Saxon, but with a large
sprinkling of North Germans, French, English
and other nationalities. Like most German cities,
it is divided into two parts, the old and the new
city. The former constitutes the center of the
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city, and with its queer-looking old buildings,
narrow, crooked streets, some of them not wide
enough for two carts to pass, is the center of in-
terest to the foreigner. Here are to be seen the
old town hall with its famous tower clock; the
Kcenigshaus, where for about 200 years the Saxon
kings lived while in Leipzig, and which Peter the
Great, Charles XII, and Frederick Augustus
made their abode while in the city; Auerbach's
cellar, in which Satan and Dr. Faust played
pranks upon the guests, and out of which the
latter rode the wine cask. Here also are the old
theatre, the historic churches, the university
buildings and the houses where Schiller,
Gcethe and Wagner lived. The new city is built
around this old part and is separated from it by
promenades and boulevards, bordered with trees.
These promenades mark the location of the old
city walls, for Leipzig was, during its early his-
tory, a fortified town.
It was in the spring, at the time of the great
"messe," or annual fair, that I arrived in the city,
and the streets were thronged with people who
had come from far and near to buy and sell their
wares. There were north Germans, with their
"g's" all turned to "y's"; South Germans whose
"g's" were all "k's"; Saxons who swallowed the
final syllables of the long words to save breath,
and Alsatians with their pleasing French accent.
The pretty Tyrolean costumes vied with the pict-
uresque Swiss dress in beauty and attractiveness.
A hundred thousand strangers were said to have
been at the fair. Every market square and every
other available nook and corner was occupied by
the temporary booths and stalls of the venders.
Almost every imaginable article of merchandise
was exposed for sale. There were candy booths,
filled with all kinds of sweetmeats; book-stalls
with great stacks of volumes musty with age, the
authors and contents of which were alike forgot-
ten; shoe-stalls literally lined with foot-wear for
all ages, sorts, sizes and conditions of mankind ;
piles of crockery and stacks of toys; varied as-
sortments of glassware, chinaware, wooden ware
and other wares; calicoes, cottons, threads and
needles; silks and satins and all other kinds of
IOI
cloth. Staid Vienna matrons dispensed genuine
wiener wurst to the hungry multitudes. Pretty
Tyrolean maids dealt out home-made gingerbread
at ten pfennigs (21 cents) apiece and threw in a
dozen fascinating smiles for good measure. The
shows were there, too: Punch and Judy, the
snake charmer, the fat woman, the skeleton man,
the museum of anatomy and all the rest of the
list. There was the merry-go-round, the fortune-
teller, and finally the photograph gallery, where
Hans and Gretchen "got their pictures took," four
for 25 pfennigs. I could not help wondering what
sort of amusements used to be afforded the people
who attended the fair 700years ago—for this fair
dates from 1180 A. D.
Leaving the fair, with its manifold attrac-
tions, I sought out the residence of a student, to
whom I carried a letter of introduction, where I
received a truly hospitable reception. Perhaps
you would like to take a peep into this student's
room, as it was a typical German student-home.
It was a large, pleasant, front room, fairly well
lighted and ventilated. The furniture consisted
of a bed—a German single bed in which the vic-
tim slept sandwiched in between two feather ticks
—a bureau, a sofa, and some easy chairs. Three
of the walls were adorned with paintings and
photographs, while upon the fourth were arranged
the student decorations.. As a center-piece to
these decorations was fastened a large Japanese
fan expanded with handle down. Beneath this
were crossed two pipes, with handles so long that
a man might sit in an ordinary chair and smoke
with the bowl resting on the floor. Two fencing
foils were fastened above the fan, and around
these were arranged the nine caps which my friend
had worn during his nine years at the gymnasi-
um. A large Japanese parasol hung suspended
from the center of the ceiling. Upon a side-board
stood a half-dozen beer-mugs, presents from admi-
ring fellow-students—for no other present is quite
so acceptable to the German student as a beer-
mug. I must not forget the old stove in the cor-
ner, a column of brick about sixteen inches square
reaching nearly to the ceiling. If not as modern
as the American stove, it was certainly cleaner
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and more ornamental, and gave out, after once
warmed, a steady and lasting heat. The room
presented throughout an appearance of homeli-
ness and comfort—features too frequently lacking
in the American student's room.
The chief point of interest to me in the city
was the University, and thither I directed my
steps. Leipzig is now rejoicing over a magnificent
new University building—a large, three-story,
stone structure, occupying the site of the old
building. It is built in the shape of a U. One
part, the Augusteum, faces Augustus square on
the north, another part, the Albertinum, faces
University street on the south, and these two
are connected by the Johanneum on the east.
There is thus left a court, surrounded on three
sides by the University, while the fourth side is
formed by the old University church. With the
destruction of the old building passed away one
of the historic landmarks of Leipzig; for since its
foundation, in 1409, the University has numbered
among its students most of the kings and princes
of the realm, and a large percentage of the literary,
scientific, and musical celebrities of Germany.
The number of students matriculated last semester
was about 3,100, of whom less than one hundred
were Americans. In number of students, I believe
Leipzig ranks second only to Berlin, among the
German universities, the latter having about 5,000
students, of whom, perhaps, 300 are Americans.
The German university is a fountain of knowl-
edge from which no one is compelled to drink.
The student registers for any number of hours he
desires to pay for, and then attends as the spirit
moves him. There is no record of attendance
kept, and no periodical examinations. Two ex-
aminations only are given—the first, called the
staats-examen, marks about the middle of the course,
and the second, the vuituritaets-examen, is the final
examination for the doctor's degree. Graduates
of reputable American colleges are not required
to take the former. It is needless to say that the
university course is of indefinite length. A stu-
dent may stay as long as he chooses, provided his
conduct is commendable, and he has the money
to pay. I am told that there is one man in the
university of Leipzig who has been a student there
for over fifty years and he will doubtless remain
a student till he dies. Some relative, with more
wealth than wisdom, willed him the income of
an estate "until such time as he had completed
his university course," so each semester he ap-
pears, pays for enough lectures to constitute him
a student and then draws his income with a clear
conscience of having done his duty. It is not at
all uncommon to meet students who have been
in attendance for eight or nine years. The aver-
age time it takes to complete a course is probably
about five years.
Except in seminar work, the professor does all
the talking. About fifteen minutes after the be-
ginning of the hour, he bursts through the door
into the lecture room, begins talking before he
reaches the platform and talks till the close of the
hour, then vanishes as suddenly as he appeared.
If a student should follow him out he might
catch a glimpse of him as the door of his private
room closed behind him; no one would be able
to get any closer. To talk with him in the hall
would be practically impossible; to penetrate to
his sanctum sanctorum- would be out of the ques-
tion. Each professor sets apart one or two hours
each week for consultation, and except during
the opening days of the semester, he must be
sought at his residence.
There are but few women found in the univer-
sities. Some of the universities do not admit
them at all, but they are, in most places, allowed
to matriculate provided they obtain the consent
of the professor in charge of the work they wish
to take. Great credit is due the American girl
that this old custom of excluding women from
the advantages of college training has been broken.
She it is who has dared to go to Berlin, Leip-
zig, and Bonn and demand admission for her sex.
Probably one half of the women enrolled in Ger-
man universities to-day are Americans. The rest
are English, French, Russian and other national-
ities. The German woman is not there because
it is a peculiar inconsistency that the German
denies to his sister the privileges he grants to
sombody else's sister. The German believes that
it makes a woman unwomanly to receive the ed-
ucation which her brother is given.
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In conclusion let us look in for a few moments
upon a kneipP, the society that is so distinctively
German and characteristic of German student life.
The bells were chiming the hour of nine as my
friend and I entered one of the side halls of the
Dresdener Hof. A jolly crowd of students had
already assembled, and at our approach there was
a sudden lull in their conversation, and they all
rose to greet the stranger. A hearty grip of the
hand and a pleasantly spoken " welcome " made
me feel immediately at home. The waiter was
summoned to replenish the beer, then all the
glasses were raised and to their klinking music,
a lusty "prosit " (may it be well with you) passed
from mouth to mouth. The groups of four—each
table accommodated only four—again took up the
interrupted conversation, and witty sayings, pleas-
ant stories and jolly laughter, made even the for-
eigner forget the flight of time and the cares of
life. Suddenly some one started up the old
familiar song:
„Tentjagailb ! "PeitticOlanb
Heber 1110 in cr 91elt! „
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Every voice in the room joined in, and the old
walls rang with the notes of Germany's favorite
national air. Song after song followed and before
we were aware of it, it was the "Wee sma' hours
o' morn." A health was then drunk to the father-
land, another to the " Uni," and a third to the
guest. Then, out upon the street, still and de-
serted, once more we went. The distant echo
sent back our "tramp, tramp" upon the stone
walks. Occasionally a drowsy policeman stared
at us, decided it was only some students who had
been " kneiping" and passed on. When we
reached home we discovered to our chagrin that
neither of us had a night key. There was noth-
ing to do except to waken the houseman. We
rang and rang. It seemed an age before the pat-
ter of wooden shoes was heard upon the stone-
paved court within, the door was opened accom-
panied by mutterings about "Better take keys
with you—Pretty time of night—Students inces-
sant kneiping," and so forth. A fifty-pfennig
piece smoothed his ruffled temper, and we passed
in to dream of beer and pretzels and pretty bar-
maids.
WORK OF THE DEPARTMENT OF TESTS OF
THE POPE MANUFACTURING CO.
HENRY W. BIGELOW, '96.
The Department of Tests of the
Pope Manufacturing Company
has been established but a few
years. The company realized that they were de-
pending entirely on the steel manufacturers for
the material of which they constructed their
wheels. If this was all right everything went
well, if not, there was trouble. So they obtained
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a man who was at the head of a large steel concern
in Pennsylvania to take charge of this depart-
ment. Certain specifications were made out, lim-
iting the per cent, of the different elements in the
One Hundred Thousand Pounds Testing Machine.
steel, according to the use for which it was in-
tended. They then ordered by these specifica-
tions as they wished; a hard, high carbon steel or
one more easily worked and tougher. They were
in a position to know what they wanted and to
insist on having it. The next thing was to be
sure that they got it. So, a sample of every ship-
ment of steel received is sent to the department,
analyzed chemically and in many cases tested
for tension or compression.
We have to have, therefore, a very complete
chemical laboratory, and everything is provided to
make this one of the best equipped laboratories
to be found anywhere.
The range of work is very great, as everything
used in the factory is tested, even to find the al-
kaline value of the soda used in the kettle to re-
move the oil from the parts during the manufac-
ture of the wheel. The department occupies a
square one-story building standing out in front
of all the rest; two rooms are used for the chem-
ical _work and Al* remainder for the physical
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tests. Here we have all kinds of machines for
different ways of testing.
The 100,000 pound Emery machine, of which
there is given a cut, was built by William Sellers
& Co., of Philadelphia, especially
for the company, at a cost of $10,-
000. It is run by hydraulic pres-
sure, the flow of the oil being
regulated by valves in the scale
ease, of which only a corner is
shown in the sketch. The ar-
rangement is very delicate, and
any force, either of tension or
compression, can be measured
from 1 lb. up to 100,000 lbs.
With this machine, tests are being
made constantly to determine
the yield point and maximum
strength of the material used in
the different parts of the Colum-
bia bicycle; also all the testing
for the Pope Tube Co., which is
one of the largest tube mills in
the country, is done here.
The "Alternate Stress" machine for testing
tubing is a very simple and satisfactory arrange-
Alternate Stress Machine.
ment. A tube, say i" diatn. 20 gage or about
.035", is held in supports 33" apart and loaded as
Wheel Testing Machine.
is shown by the cut, at a point in
the center. The load is deter-
mined by the deflection, enough
being added to deflect the tube
.2". This is run at the rate of
425 revolutions per minute until
the tube breaks. The load is
from 50 to 60 lbs. and in ordi-
nary tubing the run is about
1,000,000 revolutions, but in a re-
cent test a piece of our five per
cent, nickel steel tubing, with a
load of 54 lbs. made 6,396,406
revolutions before breaking.
This is the kind of tubing of
which Columbia bicycles are
made. The wheel testing ma-
chine consists of a pulley about
40" in diameter, with eight blocks
of different sizes and shapes, from
4" to 2" high, fastened on the face.
The wheel, with regular bearings,
and held as in an ordinary ma-
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chine is pressed down on this with a load of
160 lbs. The machine is then run at the rate
of 134 miles per hour, the idea being to re-
produce the conditions imposed on a wheel by a
man, weighing 160 lbs, and riding over a cobble-
stone road at 134 miles per hour. We have con-
sidered thirteen hours of this treatment a very
good average time before a wheel would go to
pieces, but the '97 wheel stands easily from fifty
to seventy-five hours.
All the arrangements we have in this depart-
ment for testing, with the exception of the Emery
machine, have been designed and built here, and
are changed and improved from time to time as
conditions require. The latest to be added is for
testing the frame. In this we have the same con-
ditions as in riding; the arm from the shaft to the
seat post is set with an eccentricity of 4" at the
shaft, the frame is fastened rigid at the front fork
tips and free to slide in the block at the rear
forks, for every revolution of the pulley the frame
is compressed 4" in. in a line of the seat post and
fork tips and stretched the same amount. At the
Machine for Testing Fratne.
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same time the pedal motion is carried on by the
hangers from the shaft to the crank bracket, which
are set opposite each other and with an eccentric-
ity of It" giving the same racking motion as is
produced in riding. The two pulleys are run
tandem at the rate of 300 revolutions per minute.
Not long ago a frame stood that abuse for ten
hours and seventeen minutes before showing Etny
signs of weakening, that made 185,100 times that
that frame was compressed I" and the same num-
ber of times it was stretched f " to say nothing of
the pedal motion all that time at the same speed.
ALUMNI NOTES.
Hildreth, '94, is rejoicing over the arrival of a
boy.
Hood, ex-'96, is assistant superintendent of the
Reeves Pulley Co., of Columbia City, Ind.
Galloway, '90, has gone to California to visit
his sister who is dangerously ill with consumption.
Anderson, '94, is mentioned as likely to have a
permanent position in the faculty of the Louis-
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ville Male High School. He has been teaching
there for several months, during the illness of one
of the professors, who recently died.
Jones, '91, has severed his connection as me-
chanical draughtsman with Mr. Lockwood of
Indianapolis.
Craver, '95, spent the holidays in this city with
his folks. He is with the Leechburg Steel Co.,
of Leechburg, Pa.
On the evening of December 30th, '96, the Rose
Tech Club of Indianapolis entertained the mem-
bers of the faculty who were attending the meet-
ing of the Indiana Academy of Science with an
informal dinner, served at the Grand Hotel.
Those present were Drs. Mees, Gray, Noyes;
Profs. Kendrick, Faurot ; Instructor Burk and
Messrs. H. W. Foltz '86, A. S. Bixby '92, B. Allen
'93, A. M. Hood '93, H. M. Stanton '94, and E.
L. Shaneberger '95. Dinner was served at 6:30
and after it was disposed of the evening was spent
in conversation. All report a very enjoyable
time.
BASKET BALL.
Basketball affairs are looking up, so says Man- Pauw University, one actually scheduled with
ager Pfleging. What with games between classes, the State Normal for the night of the 15th, and
two or more almost certain to be played with De- chances for a few with other local teams, wc are
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inclined to think so too. Just how the represen-
tative school team is to be chosen is a matter
over which the wiseacres are gravely pondering.
The great difficulty will be the same as has pre-
sented itself in football ever since that noble game
first got a foothold here; that of finding a conven-
ient time in which to practice. Were the gym-
nasium more centrally located, it would be an
easy matter to get together for a short time every
evening. As it is, it would mean the almost en-
tire loss of the whole evening to study, were prac-
tice to be held at such a time, and as it would be
almost impossible to get the men out at one
o'clock every day, it would seem that the enthu-
siasts are not to be blamed for beginning to de-
spair. So far as class games are concerned, this
difficulty need not be considered, as the different
class teams can easily get together at the hours of
gymnasium classes or at other times convenient
to them. We can at least, therefore, hope for an
interesting series of inter-class games, played, as
has been suggested, on Saturday afternoons.
There is one thing about basketball which makes
the outlook brighter; that is, that individual work
is probably of more importance than concerted
team action, and the latter might consequently
be dispensed with, a fact which could not possibly
be the case in football or baseball practice. If all
students make it a point to attend every class
and school game, it will stimulate the already
lively interest existing, and will also replenish
the barren treasury of the Association.
LATER: The game with the State Normal has
been pos poned.
MEETINGS OF THE ATHLETIC
DIRECTORS.
The first regular meeting of the Athletic Di-
rectors was held in the office of President Mees
on Friday noon, January 8th. Secretary Ed-
wards being absent, Appleton, '00, was appointed
Secretary pro tern. The minutes of the preced-
ing meeting were read and approved. Manager
Pfleging reported that the Normal basketball
team desired a game for Friday night, January
15th, also that DePauw University wished to
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play a series of games. He was instructed to ar-
range a schedule of inter-class games and also to
schedule games with other local teams and with
DePauw. President Mees gave permission to let
the gymnasium for practice games other than
those in which Rose took part, the terms to be
fixed upon later, provided a proper person be ap-
pointed for general supervision at such games.
This to be done to prevent improper use of the
gymnasium apparatus by individuals not having
any great interest in the proper care of the prop-
erty of the Institute and association. Shaver,
'97, was elected delegate to the annual meeting
of the I. I. C. A. A., to be held at the Denison
House, Indianapolis, on the afternoon of January
15th. Some discussion then ensued as to what.
instructions should be given Mr. Shaver, whether
he should make application to have the State
Field Day meet held at Terre Haute, or vote to
have it go to Earlham. It was finally decided to
hold a night meeting on the following Monday, to
crystallize matters, and then to bring the matter
before the student body entire, at a general as-
sembly to be held some time during the week.
The meeting then adjourned till Monday night,
at which time every member was present. Hub-
bell, '98, informed the directors that Kidder, '98,
had offered the use of a punching bag to the as-
sociation. It was decided to accept the offer and
to give a vote of thanks to Mr. Kidder.
Appleton, '00, was appointed to look into the
matter of fitting up the directors' room in the
gallery of the gymnasium for use as a place of
meeting and also as a reception room for visitors.
The important business of the evening was then
considered, that of obtaining the State Field Day
meet at Terre Haute for next spring. A long
discussion took place, considerable difference of
opinion being manifested, but as the majority of
the directors appeared to be in favor of making
an effort to obtain the meet, it was finally decided
to instruct the delegate to make the application.
In the event of being unable to secure the meet
he was to work for Earlham as second choice.
Mr. Shaver was also given authority to endeavor
to have the list of events changed, substituting
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the 220 yards hurdles, mile run, and 2 mile
bicycle race for the standing high jump, high kick
and mile bicycle, and also to cut out the half-
mile bicycle. He was further to suggest in-
serting a mile walk and substituting a cup for a
pennant, the usual trophy given to the victor on
Field Day. Dr. Mees came in at this point and
expressed himself as favorable to the action of
the board concerning the spring meet. Gymna-
sium matters were then discussed but no action
of importance was taken. The meeting was then
adjourned till the first Friday in February.
FOOTBALL DURING THE VACATION
Rose football talent was very much in evidence
at several places during the holidays. On Decem-
ber 25th Lansden, '98, played against the Cairo
High School team with the Alexander Club, the
former winning by a score of 20 to 0. On January
1st Lansden, '98; Whitten, '98, and Lufkin, '97,
played against the Cairo eleven with the Alex-
ander teain;, this time turning the tables, win-
ning by a ,score of 8 to 0. The Rose men played
their old positions, those of full, tackle and quar-
ter. On Christmas day Ford, '98, played tackle
for the Little Rock team against an eleven repre-
senting the Memphis Athletic.Association. Only
one half was played, the game. being then called
owing to some misunderstanding. The score was
in favor of Memphis, 4 to 0. Kittredge, '99, fig-
ured in two games. In the first he played full
for the Dayton '92 team against the '96's, losing, 10
to 0. In the second he played guard for the Day-
ton Athletic Association against the Swedenborg
University, winning 10 to 0.
STATE ATHLETIC ASSOCIATION
At 2:30 p. m. Friday, January 15th, there met
at the Denison in Indianapolis the following rep-
resentatives of the Indiana, College Athletic As,
sociations : Van Nuys of Earlham, Roller of De-
Pauw, Signs of I. U., Dryden of Purdue? Shaver
of. R. P. I., and Reed of Wabash. There -were
present also a delegate from the Indiana State
Normal and one from Franklin, both seeking re-
instatement into the state association. The meet-
ing was called to order by the secretary, Van Nuys,
of Earlham, the president and vice president both
being absent. Dryden of Purdue, was then
chosen president pro tem.
Earlham moved to admit Franklin as a mem-
ber of the association. R. P. I. then asked for an
amendment so as to re-instate the State Normal
at the same time. The amendment was adopted
and both colleges were re-instated.
Reports of first officers of the association could
not be read, as those officers were not present and
they had not sent their books.
The president then asked for invitations for Field
Day. Rose responded, as did also Earlham and
Purdue. As Purdue was interested in the ques-
tion, Roller of DePauw, took the chair, and voting
by ballot was proceeded with, it requiring five out
of eight votes to decide.
The result of the first ballot was to give Rose
three votes, Earlham three, and Purdue two. At
the end of the third ballot the situation was the
same, so Purdue withdrew.
The fourth ballot gave Rose four votes and Earl-
ham four, Purdue, Wabash, and Indiana State
Normal voting with Rose.
At the end of the forty-third ballot there wo
no change, so Purdue again entered the race; but
at the end of the fiftieth the vote stood, Rose four
and Earlham four. Then it was decided to cast
lots, and Rose won.
The date of the field meet was fixed for May
21st.
The list of events was changed somewhat. The
standing high .jump and high kick were thrown
out, while there was substituted the 220 yards
hurdles, 5 mile bicycle, and 50 yards (lash; this
latter being proposed by DePauw. DePauw also
moved that the mile walk be thrown out, but the
motion was lost.
Instead of having an extra meeting to arrange
baseball and football schedules, it was decided
that this should be (lone by correspondence.
The meeting then adjourned, Earlham an-
nouncing that she would be in the race for Field
Day next year.
SHAVER, '97.
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THIS AND THAT.
A comparative test of the strength of the foot-
ball teams of the east and middle west was made
in the Coliseum of Chicago, on the 16th of De-
cember, when the University of Wisconsin was
defeated by the dusky warriors from Carlisle.
The Indians were in splendid condition, a state-
ment which cannot be made concerning the Mad-
ison men, and they had no trouble in defeating
their opponents by the good score of 13 to 8. As
the Indians had played close and well-contested
games with all of the big Eastern schools, and as
Wisconsin was the generally acknowledged cham-
pion of the middle-west, the game offered a good
chance for comparison of the relative strength
and merit of eastern and western football. The
showing of Wisconsin was so good that there is
reason to believe that the football standard in the
east is but slightly if any, higher than that in the
west, and it will not be surprising in a year or
two, to witness the defeat of a crack eastern team
by the foremost representative of western football.
The defeat last year of the Yale Freshman
Eight by the crew from the University of Wis-
consin surprised the eastern colleges, and paved
the way for an annual regetta in which some
western college shall take part. Wisconsin wishes
to row against all of the eastern crews, but some
of the colleges, notably Harvard and Cornell, de-
cidedly object to this and it appears that Penn-
sylvania will be the only crew to row with Wis-
consin. No final arrangements have been made
for the meet, but it will probably take place on
the Schuylkill course some time in June.
College men, or what is about the same thing,
college football men, are at a loss to understand
what it is that prompts people to desire legisla-
tion against football. They have about come to
the conclusion that people must be educated up
to it, and that participation in the game is neces-
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sary to insure an intelligent understanding of it.
The attention of the athletic editor of the But-
ler Collegian is called to the fact that in summing
up the total number of points made by the But-
ler eleven in its games last season, he gives the
score of the Butler-Rose game as 18 to 0, when it
should be 12 to 6. The total would then be: But-
ler 74, opponents 58, instead of 80-52.
Coach Gontermann makes out the All-Indiana
eleven as follows: Right end, Parker, U. of I.;
right tackle, Lister, U. of I.; right guard, King,
I. U.; center, Ray, I. U.; left guard, Roller, De-
Pauw; left tackle, Endicott, I. U.; left end, Sandy,
DePauw ; quarter back, Ruick, DePauw ; right half,
Hunt, I. U.; left half, Yontsler, I. U.; full back,
Ristine, Wabash. Rose men should not be sur-
prised that none of our men are on this eleven,
since we had no opportunities to play all of the
other teams and are therefore unable to critically
compare their respective merits. Still, we feel
quite sure that Rose has at least a pair of tackles
and one half back who would compare very fav-
orably with any other men in the state playing
the same positions.
It is understood that at a recent meeting of the
Board of Trustees of De Pauw University, some
action concerning football was taken, and it is
even rumored that the game has been abolished
at that institution. Accurate information, how-
ever, is not available, but it is to be hoped that
this fate has not overtaken a school which takes
such an active part in the collegian's greatest
game as DePauw does.
Baseball practice is being rapidly taken up at
all of the large colleges, and baseball gossip has
entirely displaced football talk. This leads the
Rose man to wonder what kind of a team his
institution will put on the field, and when and
where it will begin to practice.
Fanner, green,
Up-turned eyes,
Trolley car
Paradise.
—N. I. B. Z.
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 ON THE MOTION OF A DAMPED GAL-
VANOMETER NEEDLE.
THE ROSE TECHNIC.
J. HENRY LENDI, '97.
In the following article we will discuss the mo-
tion of a small magnet vibrating in a resisting
medium, as for example a small magnet to which
is fastened a light, broad vane, vibrating in air
as is the case in an air damped galvanometer
needle; the object being to find the manner in
which the needle moves for different relations be-
tween the co-efficients of the equation of motion,
and, incidentally, to find the condition which will
bring the needle to rest in the shortest time.
Let the position which the needle will ulti-
mately take while a constant current is flowing
through the galvanometer coil, be the position
from which the deviation of the needle at any
time, is measured. This position is clearly in the
direction of the resultant of the two forces acting
on the needle, that is, the resultant of the hori-
zontal component of the earth's magnetism, and
the force due to the current flowing in the gal-
vanometer coil.
Let ST in Fig. 1 denote the position of this
resultant.
RP=position at any time after deflection.
N=force on needle.
2 1=length of needle.
AB=trace of plane of galvanometer coil.
m r2—d'e =moment of force of the moving sys-d
tern.
—2f Nlsin0=—M N si n8=moment of force
where M is magnetic moment'of needle, and f its
pole strength.
•
The resistance of the air for low velocities is
proportional to the velocity.
Then the moment of the resisting force
r ,d
K -1 --.dt
We have, then, the equation of motion for the
moving system
Figs-
2d d 0
r Nsin o=0, or
d20 K dO MN
P+Tifiri+ sin°=°
where Ime=rnoment of inertia of the moving
parts is replaced by u. Now if 0 be very small
we may replace sin 8 by 8, so that finally we have
K d-8 MN.
d m d t
This is a linear differential equation of the
second order with constant co-efficients, the solu-
tion of which is of the form where e is the
base of the Napierian system of logarithms.
(1).
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•
d d 2 0
=n e
nt
==n 0;
• 'd t
d28 d 8
Substitute these values of d—t2 and i(-Ft n Eq. (1)
K MN
Then n2 + —m n — =  (1, a).
.. • . n=
K K2 M N
2 m 4m2
 —
—Kt 1K2 MN t
2 m 4 4m u
. • 8 = e . . (1, b)
Now if there are n solutions to a linear differ-
ential equation of the above form, then will the
sum of these n solutions, each multiplied by an
arbitrary constant, be also a solution. We have,
then, from (1, b).
—Kt 
20=C1e m
I K2 MN 
+
N
4 m2 — U1
+c2e
Kt ' M N
2m Ni4 m2
• • (1,
The above solution, while formally correct for
all values of K, m, M, N and //, must be trans-
K2 MNformed unless 4—m2 > it
CASE 1.
If — in2 < —u , then the radical of the expo-
nent is imaginary and may be written
\TM N K2—— t, where i =.-1/ — 1.
Let this be written y it, and—=x t, then Eq.2 m
(1, c) becomes 8=e1t (c, eY t + e, e—Y t) and we
have from the exponential values of the sine-and
cosine.
c, (cos y t + i sin y t )
That
c, (cos y t — i sin y t) e—Yt t
Adding these two equations then
(c, +c,)cos y t+(c1—) i sin y t =c1e 1t c,e—Y
Let (el+ c,,)=A, and (c1—c2) i=B, then
8=(A, cos yt+ Bisinyt)ex . . . (1,d)
III
This may be simplified by means of the formula
b
a cos a +b sin a = Nia2+b2 sin ( a+ tan--).
a
Eq. (1,d) becomes then 0=A eXt sin (y t+0) where
A=NiAl2+ B12; 0 =tan
A,
replacing the values for y and x we have finally
—Kt
8 2m •NIMN K2=A e  ,sin ( —— , . . . (2)
u 4 in2
This equation represents a harmonic motion
with a decreasing amplitude. Its period of vibra-
tion is
T=
IM N— K2
u 4m2
The amplitude at time 0= A
2 r
—K T
2m
The amplitude at time T = A e
The amplitude at time 2 T=A e 2mT 1 21—K 
etc.,=etc.
We see, then, that the amplitude at equal in-
tervals of time decreases in a geometric progres-
sion.
To find the constants A and 0 in Eq. (2) we
have by differentiating Eq. (2),
—K t
de A 2 K 2m • NIMN K2 m e sin ( t + 0)d t =
+ A e 2m.ijMN IC'
Ar u 4 m2
IM N K2
cos (\I u —
 
t + 0) . . (2a)
d 0
If 0=0 andw- = V, when t=0 we have by
substituting the first condition in Eq. (2),
A sin 0 =0 . • . 0 =0, since if A were zero 8
would be zero for all values of t.
Substitute the second condition in (2 a), and
noting that 0 is zero, then
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A =
/MN
4m2
—Kt
V
. • .
N
N u 4m'
2m
eV
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IM N K2
sin u 4m2 t • • • (3)
Curve III of Fig 2 shows the curve to this
equation, and shows the manner in which the
needle conies to rest in the case when
MN K2
u >4m2
Curve I is the curve to equation
K t
2m
0
-0-
V e
N K2
U 4m'
II
and gives the amplitude at any instant for curve
III. Curve II is the curve to equation
N Kt
4 m  t.
We see, then, that the product of the ordinates
of I and IT gives the ordinate of III; the maxi-
mum ordinate of II being taken as unity.
CASE 2.
Let us next consider case when =N4mi u
That is the case in which the roots of equation
(1, a) are equal. The general solution will then
fail to give a complete integral. for, if
N 
then (1, c) becomes (c, + c,) e4m2 u
K t
2m
•
which contains only one arbitrary constant and is
only a particular integral of (1).
To obtain the complete integral we have that
K2 MN
when =  = 1 4 m2 MN, 4m, u K2
Substitute this in Eq. (1) we have
d 20 K d0 K2
d t2 m d t + 4 m2 0=0 
. .(4)
)
writing D () d ( = d t and 1)2 ( ) = d2 ( )d t2 •
Then (4) becomes (I)2+ —K 
D+4 
K22 ) 0=0.
m  m
—K
. • . (D+ 2 m )2=0, or D= 2 = n, say.m
Let (D — n) 8 = c1 ent .
Then (D — n) 0 e—nt = c,.
_1
Multiply both numbers by D =f( ) d t
D (D —n) 0 e—n t =D c,.
• n 0 e —n t dt =f c, dt
• 0 e—nt =
0 = c, t et ent (4 a)
This is the complete integral of equation (1)
for the case under consideration.
To obtain the constants ci and c, we have, by
differentiating (4 a),
—
do e n t 
=---- c, n t e" t + n en t.
d t
If when t =0, 0= 0 and 
d 0 
= V then c, =0,d t
and ci --,--- V, substituting these values for c, and
—K
c, and replace —2m for n
—Kt
2m
We have 0= V t e
THE ROSE TECHNIC.
(5)
Fig. 3 gives the curve to this equation. It is
seen that 0 rises to a maximum very rapidly, then
gradually approaches the axis of time, which is
an asymtote. The maximum value of 0 is found,
by differentiating (5) and equating to zero, to be
at the time when t=2 m
K •
MN.
 ,he condition that 4 m4
= 
u 
is called the dead
beat condition, that is, it is the condition that
brings the needle to a relative state of rest in the
shortest time.
CASE 3.
The next case we have to consider is that when
K2 MN
4n12>
The solution for this case was already found; it is
given by equation (1, c):-
-Kt K2 MN
—
2 m 4 m20 = c, e
—Kt 1K2
e 2 m 4 m2
MN
. (1,c)
It remains then only to find the constants e, and c2.
K K2 MN
2 m — Ni4 m2 v
K ÷ 1/K2 u2 — 4 m2 a M N
— — 2—i-li- — 2 m u
K u :71-- 1/K2 u2 — 4 m2 u M N
2 m u
2 m u
Let TI-=  (A)
K — VI(2 u2 — 4 m2 u M N
2 m u
and T2 =  (B)
Ku-1-1/K2a-4m2uMN
Then Eq. (1, c) becomes
0=c1e— T' + c, e — T2
• — — e
• . • d t — T, e T,
oIf when t = 0, 0 = 0, and al = V, then
ci 
c, C2
± C2 =0, C2 = — c1, V= — — „ry
T_rr. T, T,
. • . V = 
T, T, 
, C2 = V T2 Ti,
= V 
T,
T
-
1 T
T1' from (A) and (B), T, T2= m N,
VIK2 u2 — 4 m' u M NT2 T, = 
T, T2
• 
T2 — T1 — VI(2 U2— 4 m2u2M N
Substitute this in the values for c, and c,, we
get finally by substituting in Eq. (1, c) the values
of c, and c2:
"3 
m M N
• m u
m
=  
V K2 u2 —4m2uMN
Kt j K2 MN.
2m %4m2 u "
e
Kt K2
2 " \ 4 m2
The form of the curve to this equation is given
in Fig. 4, by the curve starting from the origin.
It is formed by taking an ordinate equal to the
difference of the ordinates of the two logarithmic
curves whose equations are:
Kt K2 MN
—Ti ± N4 m2 u0, = P e
Kt M N t
and 0, = P e m NI4m, u
V m u
where P
v/K2u2-4m2uMN
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It will be seen that the curve resembles that of
case 2; the main difference is that the latter ap-
proaches the axis of time more quickly.
Ze d
zz
K2We have then of all relations between and4 in, 
MX 1(2 MN .
  that of i   gives the case in whichu ' 4m
the needle comes to rest in the shortest time, and
that of 1N > -
1(2 
that is, when T, and T, are4 m"
imaginary, gives the only case in which the
needle will oscillate back and forth on each side
of the final position which the needle will assume.
THE STATE ORATORICAL CONTEST.
Friday, Jan. 15th, was State Oratorical day, the
contest being decided in the English Opera House
in Indianapolis.
All day long, till just before the contest, stu-
dents kept coming in, and by afternoon the Grand
and the Denison were the centers of such good
natured hub bub as only students can participate
in and enjoy.
At 8:00 o'clock the opera house began to fill up;
DePauw, one hundred and fifty strong, occu-
pied the west side of the house; University of In-
dianapolis had the east side, while Indiana Uni-
versity and Earlham seemed to fill up the inter-
vening space. This all on the lower floor.
At 8:30 o'clock the program was opened by the
DePauw Mandolin Club, then came in turn each
of the following orators: Binford of Earlham;
Duncan of Wabash; Brown of Butler; Plannette
of Hanover; Wade of DePauw; Endicott of In-
diana University, and Andrews of Franklin. At
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different times the DePauw Mandolin Club and
the DePauw quartette furnished some excellent
music, which tended to enliven somewhat, those
who were not particularly fond of oratory.
Butler got first place, DePauw second, and Han-
over third.
SHAVER, '97.
ROSE SCIENTIFIC SOCIETY.
The officers and a few other members of the
Scientific Society held a meeting with Dr. Mees,
in his office, Wednesday, the 13th inst. Dr.
Mees reported that no hour during the day was
available which would accommodate all the classes,
so that the meetings this term will be held after
supper in the physical lecture room. The time
will be announced later. The following program
was arranged, which extends over the remainder
of the school year:
Jan. 29—Circulation in Water Tube
Boilers ...... .  Prof. F. C. Wagner.
Geometrical Representations
of Imaginaries  Lendi, '97.
Feby 19—Methods of Compounding
Locomotives  Newbold, '97.
Compressed Air  Willius, '97.
March 19—Counterbalancing of Loco-
motives Stewart, '98.
On the Theory of Solutions . Kessler, '97.
April 16—Investigation of X-rays,
With Experiments. . . .
Hubbell and Theobald, '98.
Generation of Electricity Di-
rect from Coal  Scott, '98.
May 21—The Designing of Locomo-
tives  Eastwood, '98.
A Dynamo on a Bicycle to
Generate Current for the
Lamp Shaver, '97.
Heichert, Stiltz and Roberts will prepare jour-
nal reviews from time to time to present recent
scientific subjects for discussion.
CAMERA CLUB.
The Camera Club held a meeting Saturday
noon, January 9th. The club decided to arrange
a competition on a number of subjects, each mem-
ber to hand in a collection of pictures of the sub-
jects and the best collection awarded honorable
mention. The pictures are to be of points of
THE ROSE TECHNIC.
interest in and about the school grounds, the in-
tention being to get pictures for the "Modulus
'98." This is a splendid chance for the "Pocket
Kodak" fiends, as a group of pictures taken by
these useful little cameras is something to be
prized.
A committee has been appointed to designate
the different subjects of the collection, and their
decision will be announced as soon as possible.
The work, such as developing, printing, toning,
mounting, etc., is to be the work of the competit-
or himself.
THESIS WORK
The Seniors have been busy for the last week
in selecting and discussing the various subjects of
their theses. A change has been made in regard
to the work this year which seems to find favor
with almost everyone. Instead of dividing up the
time allotted to that work throughout the last
two terms, it is all to belcombined at the end of the
spring term. The term examinations will proba-
bly be concluded before the thesis work and the
final examinations for degree will come afterward.
Y. M. Cf. A. NOTES.
Several members of the faculty and other prom-
inent men of the city will address the Wednesday
evening meetings this term. Mr. Kimmell, the
physical director of the city Association will give
the students a talk January 20.
The Bible class has begun this term on H. B.
Sharman's "Outlines of the Life of Christ." A
leader has not been permanently obtained as yet.
Dr. Torrence, pastor of the Central Presbyterian
church, was asked to take the class but was un-
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able to do so on account of other duties which
interfered. A good leader will be obtained before
another week, and any student of the Institute
who would like to take up this very interesting
line of study, is invited to join the class.
The Polytechnic Association, assisted by the
Ladies Auxiliary of the City Association, will
give an informal reception to the class of 1900
at the home of Mr. Landrum on North Center
street, Saturday evening, January 23. A short
musical program will be rendered and a very
pleasant evening is anticipated.
TELEGRAPH NOTES.
Membership is now 30.
Appleton '00, Trout '00, Witherspoon '00, Avery
'00, Meriwether '00, Larson '00, Schwed '99, Kit-
tredge, '99, and Lufkin '97, have joined the tele-
graph association.
All the batteries were overhauled a few days
ago.
A good thesis subject for some of the electricals
would be "A study of 'Induced' and 'Hum-
ming' currents in relation to telegraph lines."
Induction becomes so strong at times that sections
of the line will work without battery.
Prof. Peddle and Instructor McMeans contem-
plate joining again.
Rypinski '97 has resigned.
By the number of lower-class men joining it is
a good indication that the telegraph line will
have a long lease of life.
Brachmann, Theobald and Schneider were
"cut in" at their new quarters on the 9th inst.
Holderman, ex-'96, is again with us, taking '96 Moore, '97—" 'Fessor, that razor is for sharpen-
work. ing pencils."
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Flickinger, '99, formerly of Rose is now at his
home in Galion, Ohio.
Chandler and Shaver spent the holidays with
Pierson at his home at Spencer, Ind.
Good music played at request by the "D. D."
orchestra at their rooms on North Eighth street.
Hellweg, '97, visited a number of the alumni
in the Monadnock Block in Chicago during vaca-
tion.
Only one man was unable to pass the examina-
tion, and he is back with us taking preparatory
work.
"What's our lesson in German to-day?" Fry--
"Two dutches in advance, no, I mean two para-
graphs."
Westfall—" Haven't you made a mistake pro-
fessor? You have inches divided by twelve equal
to feet."
Eastwood, '98, was the lucky man in the guess
at the "D. D." club. He gets a week's board for
nothing.
The Freshmen are taking geometry over again
this term; as the Freshmen put it—" Advanced
Geometry."
Jumper has asked us to explain that he had
not been in a fight just before Christmas, but had
a bad tooth.
Shaffer, ex-'99, spent several days in the city
just before Christmas. While here he stayed
with Austin, '98.
Prof. Wagner (looking over a problem on the
board)—" Mr. Haney haven't you put your in
the wrong place?"
On the train speeding home for Christmas.
De Pauwite—" Are you from the State Normal?"
C. Rebs—" — — No."
A calf is the latest attraction at Professor
Wickersham's. The cow and calf are doing well,
and the professor is happy.
The " Modulus " committee and the remainder
of the Junior Class are all "head over heels," in
the work upon their annual.
That sweet subdued murmur you hear in the
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hall is only Lufkin rendering (yes, rendering) his
newest song, "Louisiana Lou."
Newbold, '97, has certainly a prize photograph
taken with a pocket kodak. All who have not
seen it should immediately call.
There are a few of the football pictures that
were ordered but are still uncalled for and those
who have not obtained theirs should do so at
once.
Philip is asked what he and Senior No. 2 are
laughing about. He answers—"Your brain is
sufficient to undexstand the joke but you haven't
sufficient data to laugh."
Am n was elected captain of the Senior Basket
ball team at a meeting held last week. Kidder
captains the Juniors, Jumper the Sophomores,
and Pfleging the Freshmen.
One of the Sophomores, who always knows
what he eats, hurried into the dining room,
grabbed a bowl of gravy, filled it with crackers
and ate the mixture, for soup.
Avery, '00, was much surprised as he dodged
behind a supposed Rose man in a snow-ball fray,
when he heard in Dr. Gray's voice—" Urn! Did
you want to use me as a shield?"
While visiting Lufkin, '97, this vacation, Whit-
ten, '98, had the misfortune to lose his overcoat,
which was taken by burglars, who entered the
house the very first night of their arrival.
Whitten, '98, and Lufkin, '97, spent New
Year's Day with Lansden, '98, at his home in
Cairo, Illinois, and while there, all three played
football, coming out on the winning side, of
course.
That spot in the sun was observed with inter-
est by many of the students. Camera fiends
refused to follow the popular custom of smoking
a glass and simply used a negative as a screen for
the eye.
Freshman (sight-seeing in Physical Labora-
tory)—" What is this instrument under this
glass case?" Prof.—" A chronograph." Fresh-
man—"O yes, that is what you make out our
examinations with isn't it?"
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We find the following in an old issue of THE LIST OF ADVERTISERS.
TECHNIC and quote it as being very appropriate We wish our readers to patronize those who
at this season of the year: patronize us.
"Due, due from each of you, BICYCLES.Athletic dues are due, due."
Bayton Bicycle, W. D. Morris & Co., agents.The pictures of the football team are out and
Richmond Bicycles.prove satisfactory to all the members of the eleven.
But we can't look at the countenances of the CANDIES.
captain and right half, without thinking that Baur's Pharmacy.
there is something wrong, radically wrong. Such I. V. Preston.
angelic looking fellows could never play hard
football. Baur's Pharmacy.
During vacation a Senior was telling at home Buntin Drug Co.
of the work he had been engaged in during the FURNISHERS AND TAILORS.
past term. Among other things, he mentioned Miller, Clothing Co.
the boiler test. At that, his sister, who is a stu- Schluer &, Foulkes.
dent in an Ohio college, innocently inquired if Thorman & Schloss.
boilers were tested by filling them up until they Tune Bros.
were ready to burst. I.. B. Root & Co.
A welcome change has been made in the work FLORISTS.
of the Juniors for this term. They have three Hunt, The Florist.
hours ill Graphics under Professor Howe in the John G- Heinl & Co.
place of a recitation in Mechanics. They are LAUNDRIES.
also well supplied with instructors in Electrical Columbian.
Laboratory. Professor Gray and Dr. Mees as- Hunter.
sisted by Professors Kendricks and Place have New Method.
charge. MUSICAL; INSTRUMENTS AND MUSIC.
Shaver, Pierson and Chandler had some practi- W. H. Paige.
cal experience in the so-called " elliptical " line PHOTOGRAPHERS.
during vacation. It was at a Leap Year party A. A. LeClear.
and the mistletoe sprig, seemed to follow them STATIONERY AND ENGHAVIN(..
about as if by magic. At times Shaver couldn't Baur's Pharmacy.
accommodate the rush, the "ellipses" had to line Duncan & Co.
up and wait their turn. Pierson's altitude made Dreka.it awkward for a few, causing the necessity of Wright, Kay & Co.bringing a chair. Bennie's blushes were quite UNCLASSIFIED.disastrous.
An entrance to a pantry Hulman & Co., Dauntless Coffee.
Was effected by a boy, Cleveland Forge and Iron Co.
Who, to feast in that department
His genius would employ. T. H. Transfer Co.
The cook had just been "fired" that day Star Livery.
And all was quiet and still, George Ehrenhardt, Barber.Lucky for him, as he had come
Against his mother's will. Eimer & Amend, Chemicals and Chemical Ap-
' Way up on a top shelf was paratus.
A pan with cakes of yeast.
He took them for some cookies Chas. Mayer & Co., Football and Gym Supplies.
And now he is deceased. —N. I. B. Z. Vandalia-Pennsylvania Line.
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Wabash College has the best equipped school
library in the state.—Ex.
The University of California had a live bear as
a mascot in their Thanksgiving Day game.
The staff of the High School Times, Dayton 0.,
deserve great credit for their Christmas issue.
The honor system in examination is coming
into favor in many of the large eastern colleges.
Brown and Princeton will meet to play base
ball next spring for the first time in three years.
Women are allowed to be students in the uni-
versities of Australia except in the department of
theology.—Ex.
At Portland University, Oregon, the faculty
has decided to allow work on the college paper
to count as hours.—Ex.
Be loyal. A student who simply pores over
his books, and takes no interest in college life, is
a drawback to his college.—Ex.
Soil brought up from a depth of 326 feet in a
vault in one of the Belgian mines, is said to have
grown weeds unknown to the botanists.
At Cornell there is an association for the study
of brains. It asks for the brains of prominent
individuals after the owners are through with
them.—Ex.
The trustees of Johns Hopkins University do
not permit the students to issue periodicals of any
sort. The only student publication is an annual
called the Hullabaloo, issued in the spring by the
j u ni ors.— The Philadelphia Item.
'Tis not true the "pig-skin" chaser
Likes the company of hogs,
Or that he who seeks a "Frankfort"
Must be going to the dogs.
—.Tef. in University Cynic.
It is estimated that $10,000,000 will be required
to erect the buildings ot the American University
at Washington, 1). C. The corner-stone of the
Hall of History has been laid. The university
will be for post-graduate work only.—Er.
The Cornell navy management is considering
a challenge from the Naval Academy to row a race
at Annapolis on May 15th. The athletic com-
mittee favors accepting this challenge and Cornell
will possibly send her second crew to the race.
Cornell has begun training for her indoor games,
which consist of boxing, wrestling, jumping, pole
vaulting, hurdle races and short sprints. Before
the annual games with Pennsylvania, Cornell
will hold a meet with Williams and Syracuse.
These triangular games will be held at Syracuse,
where each college which will compete has a large
alumni representation.
The University of Chicago will erect a mam-
moth gymnasium which is proposed to be the
finest in the world. The building will be 300 by
100 feet. In connection with it there will be an
athletic field so arranged that it can be enclosed
in winter and used for all winter sports.
•
